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(54) TWO-DIMENSIONAL IMAGE DETECTOR AND PHOTOGRAPHY INSTRUMENT EMPLOYING IT

(57) [OBJECT] To reduce an inconvenience that,
when an image detector is fixed to an image detector
holder through rubber cushions, the thickness of the im-
age detector including the rubber cushions increases by
an amount corresponding to the height of the rubber
cushions.

[SOLUTION] An image detector 1 has a housing 2

of protrusive sectional shape. A difference in thickness
between a central portion and peripheral portions of the
housing 2 is made shorter than the length of rubber cush-
ions 3. A plurality of rubber cushions 3 are attached to
two rectangular bottoms of the peripheral portions made
thinner than the central portion. Through these rubber
cushions 3, the image detector 1 is fixed to an image
detector holder 4.
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Description

[TECHNICAL FIELD]

[0001] This invention relates to a two-dimensional im-
age detector that can detect images of radiation or light,
and a radiographic apparatus using the two-dimensional
image detector.

[BACKGROUND ART]

[0002] Two-dimensional image detectors include a
type having a planar and relatively large light-receiving
surface, such as an X-ray flat panel type detector, for
example, that receives X rays transmitted through a hu-
man body, by means of numerous X-ray detecting ele-
ments arranged in a matrix form, and converts image
information on an X-ray transmitted image of the human
body into electric signals (see Patent Document 1, for
example).
[0003] Generally, such an image detector has, ar-
ranged in a housing, a planar image detecting substrate
with a light receiving section having numerous radiation
or light detecting elements arranged in a matrix form, a
peripheral circuit board of the image detecting substrate,
such as a data read control board for controlling timing
of reading image data detected by the image detecting
substrate, a power source-related board for supplying
power to the image detecting substrate and the detector’s
peripheral circuit board, a cooling mechanism for heat-
generating portions of each board, and connectors of sig-
nal and power wires connected from outside the image
detector.
[0004] Usually, such an image detector is used as an
image detecting unit of an image collecting and process-
ing apparatus, and includes portions in its interior that
handle image data signals of low strength. Therefore,
noise can occur with the image data when the image
detector undergoes mechanical vibration or shock. In or-
der to reduce this noise, the image detector may be
mounted on an image detector holder of the image col-
lecting and processing apparatus through vibration proof
members such as rubber cushions.
[0005] Figs. 3 (A) and (B) show a plan view and a front
view of an image detector 1. Figs. 3 (A) and (B) also show
schematically a state where the image detector 1 is
mounted on an image detector holder 4 through rubber
cushions 3.
[0006] As noted above, the image detector 1 includes
portions in its interior that handle image data signals of
low strength, and therefore noise will occur with image
data as a result of mechanical vibration or shock. Thus,
the image detector 1 is mounted on the image detector
holder 4 of an image collecting and processing apparatus
(not shown in Fig. 1) through four rubber cushions 3.
[Patent Document 1] Unexamined Patent Publication No.
2002-9268

[DISCLOSURE OF THE INVENTION]

[PROBLEMS TO BE SOLVED BY THE INVENTION]

[0007] With the image collecting and processing ap-
paratus using such an image detector as an image de-
tecting unit, the distance between a light source and the
image detector usually is restricted, for example, by the
size of a room where it is installed, and in many cases
an object placed in between to be radiographed has a
certain thickness. It is therefore desirable that the image
detector is made as thin as possible.
[0008] However, since noise occurs with image data
when the image detector 1 undergoes mechanical vibra-
tion or shock as noted above, the image detector 1 is
mounted on the image detector holder 4 through vibration
proof members such as the rubber cushions 3 attached
to the four corners of the bottom of a housing 2 as shown
in Figs. 3 (A) and (B). As a result, the image detector 1
is raised by the rubber cushions 3 by an amount corre-
sponding to their height. Compared with the case where
there are no rubber cushions 3, the same inconvenience
is caused as when the thickness of the image detector 1
is increased by an amount corresponding to the height
of the rubber cushions 3.
[0009] The rubber cushions 3 used in such a case, as
shown in the plan view of Fig. 4 (A) and the sectional
view of Fig. 4 (B), for example, have a structure in which
a rubber material 3E is held between an upper fixture 3B
having a mounting screw hole 3A, and a lower fixture 3D
having a mounting screw rod 3C. Thus, after the rubber
cushions 3 are fixed with the mounting screw rods 3C
screwed into screw holes formed in the image detector
holder 4 shown in Fig. 3 (B), the image detector 1 is
screwed to the mounting screw holes 3A of the rubber
cushions 3 shown in Fig. 4 (B). Then, the rotation of the
screws is transmitted to the upper fixtures 3B by friction,
whereby the upper fixtures 3B also rotate to a certain
extent. Since the lower fixtures 3D are already fixed to
the image detector holder 4, the rubber materials 3E
pinched between the upper fixtures 3B and lower fixtures
3D are fixed in a twisted state. This leads to shortening
of the life of the rubber materials 3E, and deterioration in
dampening property of the rubber cushions 3.
[0010] In view of the above-noted situation, an object
of this invention is to provide a two-dimensional image
detector that can be mounted at a height hardly influ-
enced by a height of rubber cushions in a case where
the image detector is mounted on an image detector hold-
er through vibration proof members such as the rubber
cushions. Another object is to provide a two-dimensional
image detector free from shortening of the life of rubber
cushions and, moreover, from deterioration in their
damping characteristic when similarly mounted on an im-
age detector holder.
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[MEANS FOR SOLVING THE PROBLEM]

[0011] In order to fulfill the above objects, this invention
provides a two-dimensional image detector comprising,
mounted in a housing, a planar image detecting substrate
with a light receiving section having radiation or light de-
tecting elements arranged in a matrix form, and parts
necessary for outputting image information detected by
the image detecting substrate to an exterior of the hous-
ing, characterized in that stepped portions are formed
over an entire circumference or in a plurality of locations
peripherally of a radiation or light non-incidence surface
of the housing for reducing a thickness of the housing
and attaching vibration proof members for holding said
housing.
[0012] Where rubber cushions are used as the above
vibration proof members, the detector is characterized in
that each of the rubber cushions includes a rubber ma-
terial held between a pair of fixtures having mounting
screws, at least one of said pair of fixtures having at least
a set of two surfaces perpendicular to a mounting surface
and parallel to each other.

[EFFECTS OF THE INVENTION]

[0013] With this invention, when the image detector is
attached to the image detector holder through the vibra-
tion proof members, it is possible to reduce an extent of
the thickness of the image detector including the vibration
proof members becoming thicker with attachment of the
vibration proof members. This is effective particularly
where the distance of a light source and the image de-
tector is restricted, and an object placed therebetween
has a large thickness.
[0014] With this invention, when the image detector is
attached to the image detector holder through rubber
cushions, screws can be turned while holding, with a tool
such as a spanner, for example, two surfaces perpen-
dicular to a mounting surface and parallel to each other,
of fixtures of the rubber cushions. This can prevent twist-
ing of the rubber material when the image detector is
fixed on the rubber cushions. As a result, it is possible to
prevent shortening of the life of the rubber cushions and
a reduction of their damping effect

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0015]

[Fig. 1] Views schematically showing a housing con-
figuration of an image detector in an embodiment,
and a state of the image detector mounted on an
image detector holder using rubber cushions.
[Fig. 2] Views showing a construction and configu-
ration of a rubber cushion used in the embodiment.
[Fig. 3] Views schematically showing a housing con-
figuration of a conventional image detector, and a
state of the image detector mounted on an image

detector holder using rubber cushions.
[Fig. 4] Views showing a construction and configu-
ration of a rubber cushion used in the prior art.

[Description of References]

[0016]

1: image detector
2: housing
2A: housing central space
2B: housing peripheral spaces
3: rubber cushions
3A: mounting screw holes
3B: upper fixtures
3C: mounting screw rods
3D: lower fixtures
3E: rubber materials
3F: upper fixture cutout portions
3G: lower fixture cutout portions
4: image detector holder
5: plugs
6: cables

[BEST MODE FOR CARRYING OUT THE INVENTION]

[0017] An embodiment of this invention will be de-
scribed hereinafter using Figs. 1 and 2. Figs. 1 (A) and
(B) are a plan view and a front view of an image detector
to be described in the embodiment. Figs. 1 (A) and (B)
schematically show a state of the image detector mount-
ed on an image detector holder through rubber cushions.
Figs. 2 (A) and (B) are a plan view and a front view of a
rubber cushion used in the embodiment.
[0018] The housing 2 conventionally has a rectangular
section as seen from Fig. 3 (B), but in this embodiment
has a protrusive sectional shape as seen from Fig. 1 (B).
Regarding the inner space of the housing 2 in this em-
bodiment as divided into a housing central space 2A cor-
responding to the protrusion and two, right and left hous-
ing peripheral spaces 2B, the housing peripheral spaces
2B have shallower bottoms than the housing central
space 2A.
[0019] A difference in thickness between the center
and peripheries of the housing 2 is shorter than the length
of cylindrical rubber cushions 3 used to attach the image
detector 1 to an image detector holder 4. Each of the two
rectangles at the peripheries shallower than the center
has the shorter sides longer than the diameter of outer
circles of the rubber cushions 3 used in this embodiment
and shown in Fig. 2.
[0020] A required number of receptacles (not shown
in Fig. 1), to which signal lines or power source lines
wired inside the image detector 1 are connected, are ar-
ranged on or adjacent inner walls of two side faces be-
tween the bottoms of the housing peripheral spaces 2B
and the bottom of the housing central space 2A, among
the side faces of the housing 2. A required number of
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bores are formed in the above side faces, which have
sizes necessary for fitting plugs 5, to which cables 6 of
signal lines or power source lines wired outside the image
detector 1 are connected, with the corresponding recep-
tacles. These receptacles and plugs 5, which constitute
connectors of signal lines and power source lines with
the exterior of the image detector 1, are arranged in po-
sitions clear of the rubber cushions 3 attached to the
housing 2 by a method described hereinafter. The length
of the shorter sides of the bottoms of the housing periph-
eral spaces 2B and the length of the plugs 5 are deter-
mined so that contours of the connectors are included in
the contour of the housing 2 as seen from the radiation
or light incidence side.
[0021] The recitation in claim 2 "allow connectors of
wires taken in from the exterior of said housing to be
arranged not to protrude from a contour of said housing
as seen from a radiation or light incidence side" means
that, in the case of the above embodiment, for example,
the plugs 5 have a shorter length than the short sides of
the bottoms of the housing peripheral spaces 2B, so that
the contours of the connectors, formed of the receptacles
and plugs 5, of signal lines and power source lines with
the exterior of the image detector 1 are arranged to be
included in the contour of the housing 2 as seen from the
radiation or light incidence side.
[0022] The image detector 1 with the housing 2 having
the above configuration is mounted, with each of mount-
ing holes formed in the four corners at the bottom being
disposed on each of fixing screw holes 3A of the four
rubber cushions 3 attached to the image detector holder
4, and is fixed on the four rubber cushions 3 with four
screws. The four rubber cushions 3 are attached to the
image detector holder 4 so that their outer circles do not
protrude from the shallow bottoms of the peripheries of
the housing 2.
[0023] As a result, the thickness of the image detector
1 including the rubber cushions 3, in the case of the image
detector 1 with the housing 2 of conventional configura-
tion, is a sum of the thickness of the housing 2 and the
height of the rubber cushions 3, whereas in the case of
the image detector 1 with the housing 2 of the configu-
ration in this embodiment, it is a sum of the thickness of
the peripheries of the housing 2 which is thinner than the
center and the height of the rubber cushions 3. Where
the thickness of the peripheries of the housing 2 which
is thinner than the thickness of the housing 2 of conven-
tional configuration, the thickness of the image detector
1 including the rubber cushions 3 becomes thinner than
in the prior art.
[0024] The rubber cushions 3 used in this embodiment,
as shown in Fig. 2, have the same structure as in the
prior art, insofar as a rubber material 3E is held between
an upper fixture 3B having a mounting screw hole 3A,
and a lower fixture 3D having a mounting screw rod 3C.
Each of the cylindrical upper fixture 3B and lower fixture
3D is cut away in portions thereof surrounded by two
surfaces perpendicular to a mounting surface and paral-

lel to each other, surfaces parallel to the mounting sur-
face, and side faces of the cylinder. Thus, upper fixture
cutout portions 3F and lower fixture cutout portions 3G
are formed, respectively, with two parallel surfaces. The
thickness of the cylindrical upper fixture 3B and lower
fixture 3D and volume of the cutout portions are deter-
mined to be in such ranges that, even if these portions
are cut out, both the upper fixture 3B and lower fixture
3D do not lose the strength required for anchoring the
image detector 1.
[0025] The rubber cushions 3 as shown in Fig. 2 are
used when attaching the image detector 1 to the image
detector holder 4. When attaching the fixing screw rods
3C of the rubber cushions 3 to screw holes formed in the
image detector holder 4, they can be tightened reliably
with a tool such as a spanner, using the lower fixture
cutout portions 3G. When screwing the image detector
1 to the mounting screw holes 3A of the rubber cushions
3 thereafter, screws can be turned while holding the up-
per fixture cutout portions 3F with a tool such as a span-
ner, for example. Since the upper fixtures 3B are pre-
vented from rotating by friction with the screws, it is pos-
sible to prevent the rubber materials 3E being fixed in a
twisted state.
[0026] In the above embodiment, the housing 2 having
a protruding sectional shape has been described by way
of example. Step portions may be formed in the four cor-
ners of the bottom of the housing 2 of rectangular paral-
lelepiped to reduce the thickness of the housing 2, with
one rubber cushion 3 attached to each such portion. In
this case, the housing 2 has a larger volume than in the
above embodiment. These portions can accommodate
the connectors, formed of the receptacles and plugs 5,
of signal lines and power source lines from the exterior
of the image detector 1.
[0027] The recitation in claim 2 "allow connectors of
wires taken in from the exterior of said housing to be
arranged not to protrude from a contour of said housing
as seen from a radiation or light incidence side" includes
the case, as in the above embodiment, for example, of
mounting, in the housing 2, the connectors, formed of
the receptacles and plugs 5, of signal lines and power
source lines from the exterior of the image detector 1.

[INDUSTRIAL UTILITY]

[0028] This invention relates to a two-dimensional im-
age detector that can detect images of radiation or light,
and a radiographic apparatus using the two-dimensional
image detector.

Claims

1. A two-dimensional image detector comprising,
mounted in a housing, a planar image detecting sub-
strate with a light receiving section having radiation
or light detecting elements arranged in a matrix form,
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and parts necessary for outputting image information
detected by the image detecting substrate to an ex-
terior of the housing, characterized in that stepped
portions are formed over an entire circumference or
in a plurality of locations peripherally of a radiation
or light non-incidence surface of the housing for re-
ducing a thickness of the housing and attaching vi-
bration proof members for holding said housing.

2. A two-dimensional image detector as defined in
claim 1, characterized in that said stepped portions
have outer surfaces thereof acting as portions for
attaching the vibration proof members, and allow
connectors of wires taken in from the exterior of said
housing to be arranged not to protrude from a contour
of said housing as seen from a radiation or light in-
cidence side.

3. A radiographic apparatus characterized in that the
two-dimensional image detector defined in claim 1
or 2 is mounted through the vibration proof members
attached to said stepped portions.

4. A two-dimensional image detector as defined in
claim 1 or 2, characterized in that the vibration
proof members are a rubber type.

5. A radiographic apparatus as defined in claim 3, char-
acterized in that the vibration proof members are
a rubber type.

6. A radiographic apparatus as defined in claim 5, char-
acterized in that each of the rubber type vibration
proof members includes a rubber material held be-
tween a pair of fixtures having mounting screws, at
least one of said pair of fixtures having at least a set
of two surfaces perpendicular to a mounting surface
and parallel to each other.
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